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During the past two years the principal research under the contract

has been directed toward several problems:

i) A continued study of the ultrastructure of the venom apparatus

of the stingrays Urobatis halleri and Dasytis sabina, and the scorpion-

fish Scorpaena guttata; 2) determination of certain physiopharmaco-

logic changes provoked by the venom of the scorpionfishes; and 3) the

histology and ultrastructure of skin from the soapfishes, Grammistidae.

With respect to current studies on the ultrastructure of the sting-

ray venom apparatus, these have confirmed our earlier observations that

the subunit distribution in stingray venom cell "microtubules" varies

considerably within a single vacuole, in marked contrast to the tubulin

polymers described as "convential cytoplasmic microtubules."

The improvement in the methods we have developed aided in the

definition of these structures in thin sections and permits a more

precise estimate of their diameter. While diameters are variable, they

are substantially less than estimates for other intracellular microtubules.

The chemistry of these microtubules has yet to be determined but by their

anomalous location and fine structure it is suggested that they are poly-

mers of non-tubulin protein(s). One protein component (150,000 daltons)

was identified in Urobatis halleri venom. The variability in subunit



distribution in venom cell microtubules may indicate that a number of

proteins are sequestered and polymerized within the vacuoles.

The improvements in the techniques we have developed for stabilizing

the venoms of the scorpionfishes has permitted us to do a number of

physiopharmacologic studies that heretofore have not been possible.

Essentially, the procedure is as follows: Using the separation method

previously developed in our laboratory, venom was extracted in 0.05 M

sodium phosphate buffer, pH 7.4, and 10-3 M Cleland's reagent concen-

trated two-fold by ultrafiltration, using a UM-2 (Amicon) membrane

under 75 psi N2 pressure.

A cardiovascular survey model designed to study hypotension was

employed to measure arterial and venous pressures; respirations; and

blood pH, P02 , PC0 2 and hematocrit; and total serum protein. The

results indicated a fairly consistent pattern and has led to the employ

of more definitive isolated-tissue segment preparations. This work is

currently being completed. There is a close relationship between our

findings and those we have observed in patients stung by the scorpionfishes.

Studies on several species of soapfishes (Grammistidae) indicated

that there is a general pattern of three secretory cells in the epi-

dermis of these fishes, as distinguished by histochemical staining and

ultrastructural appearance. One secretory cell is a large, oval, PAS

negative, Sudan black (SB) negative, homogenous, glassy appearing cell

extending from the deep epithelial layers to the skin surface. Viewed

with the electron microscope its contents appear as highly packed tiny

granules. The second secretory cell is round and contains tightly packed

large, PAS positive, SB negative granules, which empty through narrow

openings. This cell is in the surface epithelium and is thought to be

the mucus secreting cells found in all teleost skin. The third type
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of secreting cell is the elongated cell extending from the deep epi-

theliun to the surface, where it empties its irregular granules which

are PAS negative and SB positive. It appears that the fish's toxin is

probably a product of this third cell type with synergism with the

second type.
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.. 3) The histlogy and ultrastructure f skin from the sopfishes, Grammistidae.
With respect to current studies on the ultrastructure of the stingray fenom
apparatus, these have confirmed our earlier observations that the subunit
distribution in stingray venom cell microtubules varies considerably within a
single vacuole, in marked contrast to the tubulin polymers described as
convential., ytoplasmic microtubules. The imporvement in the methods me-*me
developed",akded in the definition of these structures in tin sections and permits
a more precise estimate of their diameter. While diameters are variable, they
are substantially less than estimates for other intracellular microtubules. The
chemistry of these microtubules has yet'to be determined but by their anomalous
location and fine structure it is suggested that .they are polymers of non-tubulin
protein(s).,/One protein component (150,000 daltions) was identified in Urobatis
halleri veno.i>The variability in subunit distribution in venom cell microtubules.
may indicated that a number of proteins are sequesteredan.d polymerized within the
vacuoles. The improvements in the techniques we have developed for stabilizing
the venoms of the scorpionfishes has permitted us to do a number of physio-
pharmacologic studies that. heretofore have not been possible. Essentially, the
procedure is as follows: Using the separation method previously developed in our
laboratory, venom was extracted in 0.05 M sodium phosphate buffer, pH 7.4, and
10-3 M Cleland's reagent concentrated two-fold by ultrafi.Ttration, using a UM-2
(Amicon) membrane under 75 psi N2 pressure. A cardiovascular survey model
designed to study hypotension was employed to measure arterial and venous
pressures/'respirations; and blood pH, P02, PC02 and hematocrit; and total serum
protein, The results indicated a faily consistent pattern and has led to the
employ of more definitive isolated-tissue segment preparations. This work ishae bsrvd n aten ssubte senrptionhs Thswoki
currently being completed. There is a close relationship between our findings and
those we have observed in patients stung by the scropion.fishes.
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